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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

JV-E-7 

tf* 
. * > * OFFICE OF 

AIR AND RADIATION 

MEMORANDUM 

SUBJECT: 

FROM: 

Meeting with Representatives of Ethyl Corporation 

TO: 

David J. Kortum, Environmental Engineer 
Field Operations and Support Division (EN-397F) 

Air Docket (LE-131) 

On October 9, 1990, a meeting was held between representatives 
of EPA and the Ethyl Corporation regarding Ethyl's request to use 
MMT in unleaded gasoline. Those present from EPA included: 
Mary Smith, Al Mannato, John Holley, John Garbak, John Hannon, 
Jim Caldwell, and David Kortum. Those present representing Ethyl 
Corporation included: Jeffrey Smith, Gary Ter Haar, Dennis Lenane, 
Donald Lynam, David Wilson, Ralph Roberson (of SAI), Kevin Fast (of 
Hunton and Williams), and Fred Marsee (of ECS). 

Discussion centered around the vehicle particulate emissions 
data which EPA has collected.1 The general trend of the EPA 
particulate data is inconsistent with data submitted by the Ethyl 
Corporation. The main conclusion reached during the discussion 
was that EPA personnel at EPA's Motor Vehicle Emissions Laboratory 
would meet with Ethyl representatives at the Ann Arbor Lab to 
discuss any possible differences in the two test programs. A 
meeting was set for October 12, 1990. 

I have attached a copy of the data which was collected by EPA. 

1 EPA has conducted vehicle testing on several vehicles in 
its Motor Vehicle Emissions Laboratory in Ann Arbor Michigan. Data 
was collected on several vehicles (including some from Ethyl's test 
fleet) regarding regulated emissions, particulate emissions and 
manganese content of particulates using vehicles operated on MMT-
containing gasolines and clear gasolines. A copy of the test 
results to this point is attached. 



MVEL Test Program Run for FOSD Regarding MMT Fuel Aiiditive Waiver 
(1 Test Cyde « 1 FTP +1 HFET + 1 NYCC) 

Initial Question: 
What Is the effect of MMT additive on exhaust emissions? 

Date VeWcte* Model IvHeage MMT Test Cycles Run Synopsis 
(iri) Source Level (g/QaQ 

8/10 0099 CavaBer 2.2 23k 1044 HiTec 1/32 

8/10 8688 Taurus 3 J 3.9k 104&HTTec 1/32 

16 Over 7Krrt. Mnf 10-20%. particulate 
t ~ 20x. Emissions* return to baseline levels 

9 when returned to clear fuel. 

i - : ) 

First Program Addition: 
Additional testing to address effects of lower MMT levels on Canadian cars A trucks exposed regularly to the addttlve. 

Date Venicle # Model Mileage MMT Test Cycles Run Synopsis 
(iri) Source Level (gAqal) 

8/29 0011 Corsica 2.2 15.1k 104 & HiTec 1/32 

8/29 0021 GMLDT 33.2k 104 & HiTec 1/32 

9/14 0031 GMLDT 8.1k HiTec 1/32 

3 

5 

2 

LDT shcwfMn on FTPS. Particulate emissions generaty tnfrer, 
more pronounced on HFET (Max 127 mgftiti, avg. - 35 mgfrni). 

'Emissions in this table refer only to Mn & particulate species. 
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Tea < * * « * , , Synops|s 

4 Particulate f~ 5-1 Ox wfth MMT, tmmeoTafefin Mn emissions. 
Particulate levels fal back to near basefne levels when vehicle 2 returned to clear fueL 

Date V M * * # ^ ^ ^ 
MMT 

• " - • «M.U 4 a , mK i/3s 

9/25 0051 D 5 r n a s , y3j 2 1 k Hjy^ 
1/32 

" " " ^ «udy change m 

T^CyciesRur, Synopsis 
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Fourth Addition: 
Run similar dyno test program on three pahs of EthyTs cars to determine If particulate are stmftar to those we've been 
witnessing throughout our program. 
Dale 

1073 

10/3 

10/3 

10/4 

10/4 

10/4 

Vehicle 

0015 

0016 

0017 

0018 

0019 

0020 

# Model Maeage 
frri) 

Century 2.5 

Century 2.5 

Century 2.8 

Century Z& 

C.VTc 5.0 

C.Vic. 5.0 

75k 

75k 

77k 

75k 

72k 

72k 

Source Level (gtaal) 

HTTec 

HTTec 

HTTec 

HTTec 

HTTec 

HTTec 

0.0 

1/32 

0.0 

1/32 

0.0 

1/32 

TestCyck 

1 

1 

1 

3 

1 

3 

Mn < 1 %& peitfcutaNe low on al control veNdes. MMT vehicles show 
respective Mn ft particulate levels of 11-26%, GO mention FTP. 5-
e%.60m^mi on HFET. & 7-18%. 35 mgM on NYCC. 
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A 9 9 9 E O D - 0 0 2 0 10 /11 /90 

1 tm VBflCUE 

1 ID 
1 SO Fort A999EOO-e02e 

VIN 

2FABP73F9JX216497 

MODEL RIHP 

0 9 11.4 

EOWT 

4 0 0 0 

FUEL 
CAP. 
1 8 

FUEL 
4 0 % 
7.2 

DfflVEn DVNO 
JO 

D007 

TEST TEST TEST TEST OIXX HC-HFID HB GO COS NOX 
MO PATE TYPE MOC. W l — GfWI GftW QR/M GR/M QR/M 

PART M l M » % 
GR/M YMf l to E«H*«. 

niter NUHHMC 
Prim. S * c 

AUST BUVIOM SPEC 
• F in-HB HUM 

• 1 0 2 0 8 10 /4 /90 
910328 10 /10 /90 
910329 10 /11 /90 

910207 10 /4 /90 
910330 10 /10 /90 
910331 10 /11 /90 

910208 10 /4 /90 
010309 10 /4 /90 
910332 10 /10 /90 
910333 10 /11 /90 

21 
21 
21 

21 
21 
21 

21 
21 
21 
21 

FTP 
FTP 
FTP 

H W 
H W 
HUT 

NICC 
MCC 
MlCC 
NYOC 

72530.0 
72818.0 
72889.0 

7254 T.O 
72629.0 
72879.0 

72801.0 
72804.0 
72859.0 
72740.0 

0.855 
1.130 
0.748 

0.314 
0.388 
0.235 

2.053 
2.172 
2.984 
1.012 

0.8S7 
t.093 
0.709 

0.301 
0.372 
0.224 

1.943 
2.010 
2.802 
0.967 

2.373 461.3 0.612 
5.018 458.8 0.576 
1.234 459.8 0.625 

0.116 291.2 0.247 
0.4O5 290.1 0.251 
0.064 267.9 0.309 

3.124 922.4 1.191 
4.388 915.6 1.249 

10.974 894.4 1.359 
0.244 910.8 1.451 

19.0 
18.9 
19.2 

30.4 
30.5 
30.8 

9.5 
9.6 
9.7 
9.7 

0.0386 
0.1083 
0.01 OS 

OT>Z.CC> 

0.0910 
0.0124 

0.0398 
0.0264 
0.0722 
0.0406 

v 
Y 
N 

Y 
V 

Y 
Y 
Y 
N 

1 1 % 
1 1 % 

613% 
4 J % 

18% 
8 0 % 
6w9% 

HfTac 
HfT«c 

HIT*e 
HIT«c 

HJT«C 
HtT«c 
HIT«c 

881 
705 
727 

683 
707 
729 

685 
687 
709 
731 

682 
706 
728 

^664 
708 
730 

686 
888 
7 1 0 
732 

75.5 
75.5 
75.5 

75.0 
75.7 
75.3 

75.5 
75.5 
75.5 
75.5 

28.92 
28.90 
29.16 

28.94 
28.89 
29.19 

28.94 
28.94 
28.88 
29.23 

49.5 
51.4 
43.7 

48.5 
53.4 
44.5 

48.5 
48.5 
58.6 
4 5 3 

V : 
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A999EOD-0019 10/4790 

um vatctf 
ID 

30 FOT* A999EOD-6019 

VIN 

2FABP7SF2JX216499 

M0DQ.HLHP 

8 9 11.4 

EQWT 

4 0 0 0 

FUEL 
CAP. 
1 9 

FUEL 
40% 
7.2 

DRIVER DYNO 
ID 

D0O7 

'•%• 

• % 

0&-

TEST TEST TEST TEST ODOL HC-HFIO HC 0 0 COS NOK 
K> DATE TYPE PROC M i l — OWM QfMM GBW GR/M Gfl/M 

PART Ml Mi% 
CR/M Y w m o Eret»«. 

Filter 
Prim. 

ABOT BARON SPEC 
«F In. Ha HUM 

910299 10/4/90 21 FTP 72091.0 N/A 0.515 2.054 458.3 1.161 19.3 0.0072 N 0.6% 

N 6.35% 

910211 10/4/90 21 NVOC 72162.0 0.920 0.917 2.523 902.0 2.151 9.8 0.0166 N 0.7% 

910210 10/4/90 21 HW 72102.0 0.103 0.089 0.109 286.7 e^fee- 31 0.0019 

679 680 7S.5 28.96 45.7 

6 7 5 676 75.0 28.93 46.2 

677 678 75.5 28.93 43.2 

rfe-

W 



A 9 9 9 E O D - 0 0 1 8 10711/90 

/" 'MFR 

40 G H 

VBIICLE 
ID 
A999EOO-9016 

V IN 

1G4AH51W4JT451537 

MODEL RLHP 

6 6 6.3 

EOWT 

3125 

FUEL 
CAP. 
15 .5 

FUEL 
4 0 % 
6.2 

DM VER DVNO 
ID 

D0O7 

TEST 
MO 

TEST 
DATE 

TEST TEST 
TYPE PROC. 

ooa HC44FID HC 00 
QR/M GRflH QIVM 

COS NOK 
GR/M GRTM 

PART M l M»% MM FBter 
GR/M Y—/No End—. Sourem Prim. 

AMBT 
• F 

BAROM SPEC! 
in* H j HUM | 

910212 10 /4 /90 21 FTP 75255.7 0.247 0.377 3.852 402.7 0.232 21.7 0.0366 Y 1 1 % IOT«c 669 670 75.5 28.92 46.7 
010340 10 /10 /90 21 FTP 75337.7 0.512 0.507 5.361 401.2 0.249 21.7 0.0612 Y 27% HiT«C 711 712 75.5 28.66 62.1 
010341 10 /11 /90 21 FTP 75379.0 0.363 0.354 3.777 397.2 0.251 22.0 0.0146 N 733 734 75.5 29.24 46.2 

9 1 0 2 t 3 10 /4 /90 21 
01O342 10 /10 /90 21 
91C343 10 /11 /90 21 

HWV 75266.7, 0.080 0.026 
HWY 75348.7 0.037 0.037 
HPff 75390.0 O.OIt 0.016 

910214 10 /4 /90 21 MfCC 75327.8 0.696 0.680 
910344 10 /10 /90 21 MfCC 75369.1 1.021 0.969 
910345 10 /11 /90 21 MfCC 752^1.2 0.532 0.590 

0.243 252.1 0.04A 
0.467 250.3 0.059 
0.165 250.7 0.115 

8.426 761.3 1.624 
10.491 751.2 0.741 

7.533 734.8 0.921 

35.2 0.0344 
35.4 0.0636 
35.5 0.0133 

Y 
V 
N 

6.5% 
5.8% 

HiT«c 
HIT«C 

671 
713 
735 

672 
714 
736-

75.0 
75.5 
75.6 

11.5 0.0471 Y 18% HITac 673 874 
11.5 0.0527 Y 8 . 1 % NITsc 715 716 
11.9 0.0323 N 737" 738 

28.92 47.2 
28.86 51.3 
29.24 46.2 

75.5 28.94 47.8 
75.5 28.85 5 3 3 
7 5 3 29.24 46.2 

v 
CO 



A999EO0-0017 10/4/90 

r m* 
40 G M 

VBtCLE 
ID 
A999EOO-6917 

VIN 

1G4AHS1WXJT451509 

M0OB. 

8 8 

RLHP 

6.3 

EOWT 

3 1 2 5 

FUEL 
CAP. 
15.5 

FUEL 
40% 
6.2 

DTWER DWNO 
ID 

D007 

TEST TEST TEST TEST OOO. HC CO COS NOK MPG PART M i M R % HN FOter Number AMBT BAROM SPEC 
NO DATE TYPE PROC. M i l — GWU GR/M QR/M GR/M GR/M Y—/No End—. Sooreo Prim. Sec. "F in. Hg HUM 

910142 1 0 / 3 / 9 0 21 FTP 77473.2 0.295 3.635 387.4 0.355 22.6 0 .0049 

91 ©143 10 /3 /90 21 WW 77484.3 0.018 0.106 250.8 0.503 35.5 0.0059 

910144 10 /3 /90 21 MCC 77545.2 0.438 5.228 723.7 1.087 12.1 0.0271 

N 

N 

N 

0.6% 

0.0% 

0.0% 

641 642 75.5 29.07 54.1 

643 -, 644 '75.3 29.07 53.9 

64S 646 75.5 29.07 56.2 

z&% 0 
mi 
mro ; 
m :•: 



A999EOD-0016 10 /4 /90 

69"FI VEHICLE 

40 GM A999COD-OOie 

VIN 

1G4AHS1RXJT450743 

TEST* TEST TEST 55a MC TZ. = = —' — 
,DATE TYPEPRQC ^ G £ , ^ SL r ™ -

— « . «IHP torn RJB. ^ 
« , CAP. 40% 

4 5 8.3 3 0 0 0 t S . S m.9 

910130 1 0 / 3 / 9 0 21 FTP 7SSOR K A - M « - , 
" P 75506.5 0.221 3.769 355.4 0.369 24.6 0.02O3 Y 

910131 1 0 / 3 / 9 0 21 H i T 75517.6 0.050 0.730 236.3 0.279 3 7 , 0.05O5 Y 

- 1 0 1 3 2 10 /3 /90 21 NVOC 75558.7 0.406 6.376 670.8 0 , 9 6 1 3 0 . 0 2 0 6 ? 

PART M i l * i « . mH _—. _ 
GM. r_~_£* . . * - . 7 ^ , " - * " » — SPEC) 

• SS2S—"""• S"C -F In. Ĥ  M M J 

19% HIT* 647 648 75.5 28.85 57.7 

5.6% IfiTee 649 650 75.3 28.85 5 8 3 

15% W T « 651 «52 75.5 28.85 5 8 . e 

TJ 

o 



9 1 0 1 3 5 1 0 ' 3 ' 9 ° 21 NKJC 75484.5 
0-036 0.49, 227.8 . 0 ,56 38.9 0.0067 

0263 8 ,59 642.3,0.536 1 3 , 0.0235 

0.7% 

0.0% 

0.0% 

*35 636 75.5 29.18 47 2 

« ? 638 75.8 29.16 50.0 

6 3 9 " 0 75.5 29.14 4 e V 

V 

Pagei 



1 
. 
1 . ' 

5 

fc' 
J; 

e.;-

'f'r-

a 

a 
3> 

s> 

_, r 
MFft VBOCLE 

ID 
40 GM . A999EOD-0611 

TEST TEST 
NO DATE 

90S05S 6 / 2 9 / 9 0 
905099 9 / 1 2 / 9 0 

905056 8 / 2 9 / 9 0 
905100 9 / 1 2 / 9 0 

905057 8 / 2 9 / 9 0 
905101 9 / 1 2 / 9 0 

••' 

_, 

TEST 
TYPE 

21 
21 

21 
21 

21 
21 

— 

TEST 
PROC 

FTP 
FTP 

H W 
HW? 

MfCC 
MfCC 

VIN 

1G1CTS1G9LY137286 

mwia-iH 
READ0M2 

24338.0 
25915.5 

24356.0 
2 5 9 3 3 , 

24389.0 
2 5 9 8 2 , 

/' 

HC 
GR/M 

0 , 0 8 
0 , 0 2 

0.035 
0.035 

0.199 
0.234 

• 

CO 
GR/M 

1.753 
2.537 

0.320 
0.381 

1.023 
7.939 

A999EOO-O011 

MOOEL 

90 

C02 NOK 
GR/M GR/M 

360.2 0 , 3 1 
357.5 0.313 

245.3 0.1C0 
304.2 0.078 

670.0 0.640 
6 9 9 , 0.484 

RUff> 

6.2 

W G 

24.4 
24.6 

36.1 
29.2 

13.2 
12.5 

Pago l 

U ' 

9/13 /90 

EQWT 

3 0 0 0 

PART 
GR/M 

0.0193 
0.0317 

0 .0710 
0 .0375 

0 .0084 
0 .0407 

FUEL 
CAP. 
15.6 

Mi 
Yes/No 

Y 
Y 

Y 
Y 

Y 
V 

FUEL 
40% 
6.2 

Mh% 
Emln. 

9.7% 

1 

3.3% 

6 3 % 

DRIVER DVMO 
IO 

7 D007 

Fitter Number 
Prim. Sec 

376 377 
476 479 

378 379 
480 481 

380 381 
482 483 

SECS 

1885 
1885 

765 
765 

599 
600 

AMBT 
•F 

76.5 
76.5 

76.5 
76.0 

7 6 3 
75.5 

BMXJM 
In. Ho 

28.93 
28.93 

28.93 
29.24 

26.93 
29.22 

S'HGv 

HUM 

52.3 
52.3 

52.3 
49.3 

52.3 
5 0 3 

*"* 

* * ."' 
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A999EOO-O024 9/25/90 

M=R VEHICLE 
ID 

36 Fo r t A999EO0-6024 

VIN 

1FACPS52UMLG159952 

MODEL 

9 0 

RLHP 

6.6 

Ecnvr 

3625 

FUB. 
CAP. 
1 6 

FUEL 
46% 
7.2 

Dff lYBt DYNO 
ID 

? D007 

TEST TEST TEST TEST ODOBEIR HC CO C02 NOK MPS 
M> DATE TYPE PROC. REAOINQ GRAI GfVM GR/M GFVM 

PART Mi M»% Mi niter Mmaber AMBT BAROM SPEC 
GB/M Vee/No Ewlea. S o w Prim. S a c "F In. Hg HUM 

905307 9 /11 /90 21 FTP 11508.0 0.272 3 3 2 6 424.6 0.762 20.6 0.0040 N 
905327 9 /12/90 21 FTP 11548.6 0.269 2.996 419.4 0.806 21.0 0.0306 Y 

0.0% 462 4 6 3 75.5 29.32 49.7 
5.6% HITec 472 473 75.5 29.23 49.9 

905308 
905328 

9/11/90 
9/12/90 

21 
21 

11518.9 0.012 0.159 253.9 0.445 35.0 0.0092 N 0.0% 464 465 76.0 29.31 50.7 
11559.5 0.012 0.160 251.7 0.490 35.3 0.0300 Y 5 3 % HITec 474 475 76.0 29.24 49.9 

905309 9/11/90 21 NVCC 11521.2 0.517 24.799 636.9 0.766 10.1 0.0111 N 0.0% 466 467 75.5 29.31 51.7 
905329 9 /12/90 21 MVCC 11609.7 0.634 26.693 626.6 0.581 10.2 0 .0386 Y 18.7% HiTec 476 477 76.0 29.26 55.6 

t. 

h/.r. 

V 
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A999EOD-0031 9 / 2 5 / 9 0 

MFB 

40 GM 

VEHICLE 
ID 
A999EOO-0031 

VIN 

9999.0 

MODEL 

90 

RLHP 

13.6 

EOWT 

5 0 0 0 

FUEL 
CAP. 
2 2 

FUEL 
40% 
8.8 

DRIVER DYNO 
ID 

? D007 

TEST TEST TEST TEST ODOMEfft HC CO CC2 NOK 
ND DATE TYPE PROC KJL0M. GR/M GR/M QR/M GR/M 

MPG PART H i Mn % H i Flttfer Nwnber MMBX BAHOM SPEC 
GR/M Y—/No Ernie. Source PVlre. '• Sec. "F tn. Hg HUM 

(-

905427 9 / 1 4 / 9 0 21 
905432 9 / 1 7 / 9 0 21 

905426 9 /14 /90 21 
905433 9 /17 /90 21 

905429 9 / 1 4 / 9 0 21 
905434 9 / 1 7 / 9 0 21 

FTP 
FTP 

rUTf/T 

rWcT 

MtCC 
wrcc 

13383.9 
14761.2 

13401.8 
14779.1 

13500.7 
14876.0 

0.526 
0.531 

0.056 
0.059 

2.108 
1.794 

5.318 
4.077 

0.990 
1.550 

21.759 
15.668 

493.3 
505.2 

372.3 
384.3 

840.2 
862.0 

.0.688 
0.596 

0.180 
0.139 

0.551 
0.388 

17.7 
17.3 

23.8 
23.0 

10.1 
9.8 

0 .0063 
0 .0042 

0.0175 
0 .0126 

0 .0255 
0 .0143 

Y 
V 

Y 
Y 

Y 
Y 

11.3% 
11.0% 

4 . 1 % 
4.3% 

24 .1% 
12.8% 

HITec 
HiTec 

HITec 
HiTec 

HTTec 
HITec 

50"8 
536 

510 
538 

512 
540 

509 
537 

511 
539 

513 
541 

75.5 
76.5 

76.0 
76.5 

75.5 
77.0 

28.92 
29.39 

28.91 
29.39 

28.85 
29.39 

54.4 
47.7 

48.5 
47.7 

50.9 
45.6 

* • • • 

"••J 
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A999 EOD-0011 9/13/90 

MFR 

49 GM 

TEST 
ND 

90S05S 
905099 

905056 
905100 

905057 
905101 

veucLE 
ID 
A999EOD-0611 

TEST 
DATE 

8 / 2 9 / 9 0 
9 / 1 2 / 9 0 

8 / 2 9 / 9 0 
9 / 1 2 / 9 0 

8 / 2 9 / 9 0 
9 / 1 2 / 9 0 

TEST 
TYPE 

21 
21 

21 
21 

21 
21 

TEST 
PROC 

FTP 
FTP 

HMY 
HWI* 

MUX 
NVCC 

VIN 

1 G l CTS1G9LY137266 

ODOMETR 
READING 

24338.0 
25915.5 

24356.0 
25933.2 

24389.0 
25962.2 

HC 
GR/M 

0.208 
0.202 

0.035 
0.035 

0.199 
0.234 

CO 
GR/M 

1.753 
2.537 

0.320 
0.381 

1.023 
7.939 

coa 
GR/M 

360.2 
357.5 

245.3 
304.2 

670.0 
699.2 

MODEL 

9 0 

NOK 
GR/M 

0.231 
0.313 

0.100 
0.078 

0.640 
0.484 

RL»> 

6.2 

MPG 

24.4 
24.6 

36.1 
29.2 

13.2 
12.5 

EOWT 

3 0 0 0 

PART 
GR/M 

0.0193 
0.0317 

0.0710 
0 .0375 

O.0084 
0 .0407 

FUEL 
CAP. 
15.6 

Ml 
Yea/No 

Y 
Y 

Y 
Y 

Y 
Y 

FUEL 
40% 
8.2 

H l % 
Emfse. 

9.7% 

t 

3.3% 

6 3 % 

DRIVER 
ID 

? 

DVNO 

D007 

Fitter Number 
Prim. 

376 
478 

378 
480 

380 
482 

Sec 

377 
479 

379 
461 

381 
483 

SECS 

1885 
1885 

765 
765 

599 
600 

AMHT 
•F 

76.5 
76.5 

76.5 
76.0 

76.5 
75.5 

BMXW 
tn.Hfl 

28.93 
28.93 

28.93 
29.24 

28.93 
29.22 

S^EC 
HUM 

52.3 
52.3 

52.3 
49.3 

52.3 
50.8 

Page 1 
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